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(54) [Title of the Invention] 

SEMI-TRANSPARENT LIQUID CRYSTAL DISPLAY DEVICE 

(57) [Abstract] 

[Problem] To provide a semi-transmission liquid crystal 
display device, used as a reflection type in a light place and 
used as a transmission type in a dark place, which may have 
high visibility as a reflection type liquid crystal display 
device and have high color visibility as a transmission type 
liquid crystal display device even in a dark room. 
[Means for Resolution] This semi-transmission liquid crystal 
display device at least includes: an observer side substrate 
where a transparent electrode is disposed; a back substrate 
formed by stacking a light reflection film and a color filter 
in order on the substrate; and liquid crystal sealed between 
these substrates. In the semi-transmission liquid crystal 
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device, the reflection film is of a multi-layer structure 
composed of an adhesive layer and a silver based thin film, 
disposed on the substrate through the adhesive layer to form 
an electrically connected pattern as the whole, and provided 
with an aperture for transmitting light in a part of a region 
opposite to a pixel of the color filter. 

[Claims ] 

[Claim 1] A semi-transmission liquid crystal display device, 
at least comprising: an observer side substrate where a 
transparent electrode is disposed; a back substrate formed by 
staking a light reflection film and a color filter in order 
on the substrate; and liquid crystal sealed between these 
substrates, wherein the reflection film is of a multi-layer 
structure composed of an adhesive layer and a silver based thin 
film, disposed through the adhesive layer on the substrate to 
form an electrically connected pattern as a whole, and 
provided with an aperture for transmitting light in a part of 
a region opposite to a pixel of the color filter. 
[ Claim 2 ] The semi-transmission liquid crystal display device 
according to claim 1, wherein the adhesive layer is an adhesive 
layer selected from at least one of a metallic thin film and 
a metal oxide thin film. 

[Claim 3 ] The semi-transmission liquid crystal display device 
according to claim 1 or claim 2, wherein a metal oxide thin 
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film is inserted between the color filter and the silver based 
thin film. 

[Claim 4 ] The semi-transmission liquid crystal display device 
according to claim 1 , 2 or 3 , wherein at least one of the adhesive 
layer and the metal oxide thin film is mixed oxide obtained 
by adding insulating oxide to a conductive metal oxide. 
[Claim 5] he semi-transmission liquid crystal display device 
according to claim 1, 2 , 3 or 4 , wherein at least one of the 
adhesive layer and the metal oxide thin film is mixed oxide 
obtained by taking indium oxide as a base material and adding 
cerium oxide thereto. 

[Claim 6 ] The semi-transmission liquid crystal display device 
according to claim 1, 2, 3, 4, or 5, wherein a silver alloy 
thin film is formed of a silver alloy to which one or more kinds 
of metals selected from platinum, palladium, gold, copper and 
nickel are added. 

[Claim 7 ] The semi-transmission liquid crystal display device 
according to claim 1 , 2, 3, 4, 5 or 6, wherein the liquid crystal 
is liquid crystal not requiring a polarization film, or liquid 
crystal substantially not changing in the polarization state 
depending on the optical path length in the direction of cell 
thickness of the liquid crystal. 
[Detailed Description of the Invention] 
[0001] 

[Technical Field to which the Invention Belongs] 
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This invention relates to a liquid crystal display device 
for output display or enabling direct input from a display 
screen and particularly to the semi-transmission type liquid 
crystal display device , which may be used as a reflection type 
in a light place and on the contrary used as a transmission 
type in a dark place. 
[0002] 
[Prior Art] 

Generally, the principal part of the liquid crystal 
display device is composed of a pair of electrode plates where 
an electrode is disposed and liquid crystal material sealed 
between the electrode plates. The orientation state of the 
liquid crystal material is varied by applying voltage between 
the electrodes, the plane of polarization of light transmitted 
through the liquid crystal material is controlled, and the 
transmission ad non-transmission is controlled by a 
polarization film to make a screen display. 
[0003] 

The liquid crystal display device is generally a 
transmission type liquid crystal display device incorporating 
a light source (a lamp) as a backlight. The transmission type 
liquid crystal display device has the problem that since the 
power consumption of a lamp for a back light is large and in 
the case of battery drive, the operating time is short, the 
characteristics of the portable type, which the liquid crystal 
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display device primarily should have, can 't be utilized enough. 
Therefore , in recent years, the reflection- type liquid crystal 
display device using external light (that is, not incorporating 
a lamp for a back light) is being actively developed. 
[0004] 

As the reflection-type liquid crystal display device, 
for example, as shown in a typical diagram of Fig. 3, the 
structure in which a reflection film 31 and a color filter 32 
are sequentially stacked on the surface of a back substrate 
30 made of glass or the like that is opposite to liquid crystal 
39 has been proposed in most cases. The color filter 32 is 
so constructed that a plurality of light transmittance pixels 
colored R (red), G (green) and B (blue), for example, 
(hereinafter referred to as pixel simply) are formed according 
to a designated pattern. The reflection film 31 is sometimes 
used as a reflector also serving as the above electrode. 
[0005] 

As the reflection film 31 formed on the back substrate 
30 shown in Fig. 3, an aluminum thin film has been mostly used. 
It is said that aluminum is metal having high reflectance of 
light in a visible region. Lately, however, the improvement 
in display grade of a liquid crystal display device has been 
requested, and the reflectance of an aluminum thin film has 
not been always satisfactory. Aluminum has the problem that 
when it comes into contact with liquid crystal or a glass 
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substrate, the light reflectance is further lowered. 
[0006] 

Therefore, it has been proposed to use silver as raw 
material of the reflection film. Silver is superior in light 
reflectance as compared with aluminum (e.g. silver is superior 
in light reflectance to aluminum by about 10%). Silver, 
however, has the disadvantage that since it has low adhesion 
strength to a substrate made of glass or plastic, when silver 
is formed as a silver thin film on the substrate, it is liable 
to separate from the substrate. Further, silver has the 
disadvantage that in the case of forming a silver thin film 
on the substrate with silver having high purity, the silver 
thin film having high purity is liable to flocculate due to 
the influence of heat and oxygen, so at the time of heat 
treatment, the silver thin film becomes slightly opaque to 
easily lower the light reflectance. 
[0007] 

The inventors of the invention have proposed technology 
for compensating for the disadvantage of the above silver to 
provide silver with high reflectance in practical level in 
JP-A-7-88798 . According to this technology, a reflection film 
formed on a back substrate has a three-layer structure in which 
a silver alloy thin film is held between mixed oxide thin films . 
One mixed oxide thin film is an adhesive layer formed on the 
substrate to improve the adhesive property to the substrate. 
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In this configuration, the surface of the silver alloy thin 
film is covered with mixed oxide , so it has the merit that the 
silver alloy thin film is protected. 
[0008] 

[Problems that the Invention is to Solve] 

As display performance of a reflection type liquid 
crystal display device , the brightness of "white" of a screen 
display is cited as one of most significant points. In order 
to brighten "white" , a display mode of liquid crystal is set 
to the so-called normally white mode, in which when voltage 
is not applied , light entering the display device transmits 
the liquid crystal material, and transmitted light is reflected 
on the reflection film 31 so that the display screen is seen 
"white", and also it is desirable that the reflection film 31 
for reflecting light is formed overall solid like a mirror (that 
is, all in the electrically connected state). In that case, 
when the aperture ratio of the observer side substrate 3 0 ' is 
ignored, the aperture ratio of "white" is 100%. 
[0009] 

In the thus constructed reflection type liquid crystal 
display device, however, when the aperture ratio of "white" 
is heightened to take priority over the brightness of "white" 
in a light place, encountered is the basic problem that the 
screen display is not seen in a dark room. 
[0010] 
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As described above, the silver thin film or the silver 
alloy thin film coming into contact with the adhesive layer 
and the metal oxide thin f ilm, which has been proposed by the 
inventors of this invention, has the problem that at the time 
of patterning to be shaped as designated, silver is easily 
subjected to side etching, so that pattern formation is not 
performed in a desired shape and with high accuracy. Further, 
the reflection film proposed by the inventors is obtained by 
patterning the silver alloy thin film into a stripe electrode, 
a gap between the electrode patterns becomes a loss to decrease 
the reflection region so that the aperture ratio of "white" 
is about 80 to 90%* Thus, the brightness of "white" is 
deteriorated . 
[0011] 

According to the technology proposed by the inventors, 
since the color filter is disposed on the upper substrate (the 
substrate located on the observer side), with a certain size 
(aperture ratio) of the color filter or with some gap (cell 
thickness) of a liquid crystal cell, when incident light 
returns as reflected light, it passes through a pixel (color 
filter) of a different color so that colors are mixed to be 
dark. 
[0012] 

The invention has been made in the light of the problems, 
and it is an object of the invention to provide a semi- 
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transmission liquid crystal display device, used as a 
reflection type in a light place and used as a transmission 
type in a dark place, which may have high visibility as a 
reflection type liquid crystal display device and have high 
color visibility as a transmission type liquid crystal display 
device even in a dark room. 
[0013] 

[Means for Solving the Problems] 

In the semi-transmission liquid crystal display device, 
the film thickness of a reflection film formed on a back 
substrate is made small to be used as a semi-transmission liquid 
crystal display device having a light source disposed on the 
back of the back substrate. In this case, however, since the 
film thickness of the reflection film is small, in a region 
having no pixel (a non-aperture part), light from the back of 
the back substrate is hot shielded by the reflection film, but 
transmitted. Consequently, when the liquid crystal display 
device is used in a dark room, transmitted light from the 
non-aperture part is remarkable so that the display grade of 
the liquid crystal display device is lowered. 
[0014] 

Therefore, the inventors has proposed that in the case 
of the semi-transmission liquid crystal display device, the 
transmitted light of the non-aperture part is eliminated, and 
in order to secure color purity even in a measure, it is proposed 
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to make larger the film thickness of the reflection film and 
provide an aperture in a region of the reflection film 
confronting the central area of each pixel. 
[0015] 

In the case of using the liquid crystal display device 
of the invention as a reflection type, in order to improve the 
light reflectance of the reflection film to make a display 
screen bright and heighten the visibility, silver having 
excellent light reflectance is used for the reflection film. 
Further, in order to heighten the light reflectance of the 
reflection film, the reflection film is formed overall solid 
(all in the electrically connected state) like a mirror. 
Although silver has lower adhesion strength to a substrate made 
of glass or plastic as described above so that when it is formed 
as a silver thin film on the substrate, it is liable to separate 
from the substrate, in order to overcome such disadvantage, 
it is proposed that the reflection film is composed of an 
adhesive layer and a silver based thin film, and the silver 
based thin film is formed on the back substrate through the 
adhes ive layer . 
[0016] 

That is, the invention related to claim 1 is a semi- 
transmission liquid crystal display device, at least 
including: an observer side substrate where a transparent 
electrode is disposed; a back substrate formed by staking a 
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light reflection film and a color filter in order on the 
substrate; and liquid crystal sealed between these substrates , 
and characterized in that the reflection film is of a 
multi-layer structure composed of an adhesive layer and a 
silver based thin film, and disposed through the adhesive layer 
on the substrate to form an electrically connected pattern as 
a whole and a part of a region of the reflection film opposite 
to a pixel of the color filter is provided with an aperture 
for transmitting light, 
[0017] 

It is proposed that a metal thin film or a metal oxide 
thin film having adhesive property to the substrate is used 
as the adhesive layer, and previously formed on the substrate. 
That is, the invention related to claim 2 is characterized in 
that the adhesive layer is an adhesive layer selected from at 
least one of the metal thin film and the metal oxide thin film. 
[0018] 

The adhesive layer may be formed by a metal thin film 
made of high melting-point metal such as aluminum, aluminum 
alloy, alloy of nickel and chrome, magnesium alloy or titanium 
or alloys thereof. Although the adhesive layer may be formed 
of metal nitride, it is simple and desirable that the adhesive 
layer is formed by a thin film made of metal oxide such as indium 
oxide, tin oxide, aluminum oxide, zinc oxide, or titanium oxide 
or mixed oxide obtained by mixing the above. 
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[0019] 

Generally the silver thin film or the silver alloy thin 
film has the disadvantage that it forms sulfide of silver on 
the surface to easily cause discoloration, and it is soft to 
be easily damaged. In order to overcome the disadvantage, it 
is desirable to form a transparent metal oxide on the silver 
alloy thin film. That is, the invention related to claim 3 
is characterized in that a metal oxide thin film is inserted 
between the color filter and the silver based thin film. 
[0020] 

According to the invention, as described above, a 
circular or quadrilateral aperture is formed in a region of 
the reflection film opposite to a pixel of the color filter 
(e.g. the central area). Although a dry etching method may 
be adopted as an aperture forming means, when the cost and 
productivity are taken into consideration, it is preferable 
to process with a wet etching method using etchant. As to 
etching for the reflection film of multi-layer (two-layer or 
three-layer) structure, although etchant may be varied to 
selectively perform etching for the layers, respectively, it 
is preferable in respect of cost and productivity that all 
layers are etched by one time etching. 
[0021] 

Therefore, the inventors have earnestly examined in 
order to etch the reflection film by one time etching. As a 
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result , they have found that it is better that at least one 
of the adhesive layer and the metal oxide thin film is a mixed 
oxide obtained by adding insulating oxide such as cerium oxide , 
titanium oxide, zirconium oxide, niobium oxide or tantalum 
oxide to a conductive oxide such as indium oxide, zinc oxide 
or tin oxide. 
[0022] 

That is, the invention related to claim 4 is 
characterized in that at least one of the adhesive layer and 
the metal oxide thin film is mixed oxide obtained by adding 
insulating oxide to a conductive metal oxide. 
[0023] 

Among the above oxides, the zinc oxide and titanium oxide 
easily dissolve in alkali, and when tin oxide is added much 
to mixed oxide, it is hard to dissolve in etchant (acid in many 
cases) , so they are not suitable for base material of the mixed 
oxide. Similarly, as to zirconium oxide, niobium oxide, and 
tantalum oxide, when the quantity thereof is too much, they 
become mixed oxide hard to dissolve in acid liquid ( etchant) . 
From these results of examination, the inventors have found 
that it is more preferable to take indium oxide as the main 
base material of the adhesive layer and take cerium oxide as 
a second additive material. 
[0024] 

Accordingly, the invention related to claim 5 is 
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characterized in that at least one of the adhesive layer and 
the metal oxide thin film is mixed oxide obtained by taking 
indium oxide as a base material and adding cerium oxide thereto . 
As for the other metal oxides such as tin oxide and titanium 
oxide , a small quantity may be added to the adhesive layer or 
the metal oxide thin film material. 
[0025] 

As described above, silver is liable to flocculate and 
migrate due to the influence of heat, oxygen and so on. 
Therefore, in the case of two-layer structure of the adhesive 
layer and the silver based thin film, the silver based thin 
film is liable to flocculate and become slightly opaque to lower 
the light reflectance on the metal oxide which is made into 
the adhesive layer by heat treatment at high temperature of 
200°C or higher and has good adhesiveness to the substrate. 
Further, in the case of three-layer structure in which the 
silver based thin film is held between the metal oxide thin 
films, the metal oxide thin film has a grain boundary so that 
when moisture or alkali metal element exists , silver easily 
moves on the grain boundary or the surface of the metal oxide, 
resulting in lowering the reliability of the reflection film. 
[0026] 

In order to restrain migration of silver, it is effective 
means to add dissimilar metal to silver. Addition of 
dissimilar metal will easily lower the optical characteristic 
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of silver (especially light reflectance). Therefore, the 
inventors have earnestly examined and made various tests . As 
a result, it is found that addition of silver will hardly exert 
any influence on the optical characteristic, and as metal 
element for improving the reliability of silver based thin film, 
precious metals other than silver such as platinum, palladium 
and gold, copper and nickel except silver are preferable. The 
inventors have experimentally found that addition of metal 
having high work function (hard to emit electrons) to silver 
is effective for improving the reliability of the reflection 
film in which the metal oxide and the silver come into contact 
with each other. 
[0027] 

The invention related to claim 6 is characterized in that 
a silver alloy thin film is formed of a silver alloy to which 
one or more kinds of metals selected from platinum, palladium, 
gold, copper and nickel are added. 
[0028] 

In the semi-transmission liquid crystal display device, 
when the display is seen with reflected light, incident light 
(external light) to the display device once passes through the 
liquid crystal, then strikes the reflection film and is 
reversed to again pass through the liquid crystal and enter 
the eyes of the observer. That is, in the case of using the 
semi-transmission liquid crystal display device as a 
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reflection type, incident light (external light) passes the 
liquid crystal twice. On the other hand, in the case of placing 
a lamp for a back light on the back of a back substrate and 
seeing the display with light of the back light transmitted 
through the back substrate, the light of the back light is 
transmitted through the aperture part of the back substrate, 
and then enters the eyes of the observer through the liquid 
crystal only once. 
[0029] 

Accordingly, in the ordinary TN type and STN type liquid 
crystal, the twist amount of liquid crystal varies between 
reflection and transmission, so it is necessary to optimize 
the twist amount by varying a phase plate and a sheet polarizer. 
Therefore, a rotatory polarization compensating mechanism for 
adjusting the twist amount of liquid crystal (e.g. a sheet 
polarizer using high polymer liquid crystal or the like) is 
needed separately so that the structure of the display device 
becomes very complicated. 
[0030] 

The invention related to claim 7 has been made to solve 
the problem. That is, it is characterized in that the liquid 
crystal is liquid crystal not requiring a polarization film, 
or liquid crystal substantially not changing in the 
polarization state depending on the optical path length in the 
direction of cell thickness of the liquid crystal. 
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[0031] 

As liquid crystal hardly exerting influence on the liquid 
crystal display depending on the thickness of liquid crystal, 
cited is vertically or horizontally oriented liquid crystal 
(generally liquid crystal called VA or IPS) , and it is desirable 
to use the vertically or horizontally orientated liquid crystal 
for the semi-transmission liquid crystal display device of the 
invention. Guest-host, macromolecular dispersion type liquid 
crystal is liquid crystal not requiring a polarization film, 
which will not substantially exert any influence upon the 
liquid crystal display depending on the optical path length. 
The invention can use the liquid crystal. 
[0032] 

Although the colors of the respective pixels of the color 
filter used in the invention are preferably red (R) , green (G) , 
and blue (B) , complementary color types of yellow (Y) , Magenta 
(M) and Cyan (C) may be used. According to the invention, the 
reflection film is formed between the respective pixels of the 
color filter, whereby a shielding pattern (e.g. a black matrix 
pattern) normally formed in the color filter used in the 
transmission type liquid crystal display device is not needed. 
Although an overcoat layer (a protective layer) on the color 
filter is not especially needed, it is preferable to form an 
overcoat layer in a sense of preventing orientation failure 
due to the uneven surface of the color filter. Also in the 
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case of forming a transparent electrode, it is desirable to 
form the transparent electrode on the overcoat layer. In the 
transverse field type liquid crystal driving system called IPS , 
the transparent electrode is not needed. 
[0033] 

In the semi-transmission liquid crystal display device 
of the invention, a sheet polarizer, a phase difference plate, 

a X/4 wavelength plate, a rotatory polarization compensating 
film, a microlens, a scattering film of light, a diffraction 
grating, and optical functional films such as an ant iref lection 
film, an antiglare film, and hologram may be formed. 
[0034] 

[Mode for Carrying Out the Invention] 

The embodiment of the invention will now be described 
in detail. 
<Embodiment> 

A semi-transmission liquid crystal display device 1 
according to the present embodiment is, as shown in Fig. 1, 
constructed by a reflection film 11 of a three-layer structure, 
in which a silver based thin film is held between metal oxide 
thin films, color filters 12 of three colors, R (red) , G (green) 
and B (blue), a scattering film 13 of light also serving as 
an overcoat, a transparent electrode 14, a guest-host liquid 
crystal 19 colored with black dye, a transparent electrode 16 
driven by TFT (thin film transistor) 15, and AG (antiglare) 
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film 18 on which an antiref lection film is stacked, which are 

sequentially stacked on a glass substrate 10. 

[0035] 

Further, in the semi-transmission liquid crystal display 
device 1 according to the present embodiment, an aperture 9 
is formed in a region of the reflection film 11 opposite to 
the center of each pixel of the color filter 12. Fig. 2 is 
an enlarged view of a part A (a dotted line part) of Fig. 1, 
which shows the reflection film 11 and the aperture 9 to an 
enlarged scale. 
[0036] 

As shown in Fig. 2, the reflection film 11 formed on the 
glass substrate 10 made of "173 7 material" manufactured by 
CONING Corporation has a three-layer structure in which the 
silver based thin film is held between the metal oxide thin 
films. The reflection film 11 is composed of the adhesive layer 
23 made of mixed oxide of indium oxide, cerium oxide, tin oxide, 
and titanium oxide, a silver based thin film 24 ( film thickness : 
130 nm) of silver alloy, and a metal oxide thin film 25 made 
of mixed oxide of indium oxide, cerium oxide, tin oxide and 
titanium oxide. According to the present embodiment, the area 
of a circular aperture 9 is set about 6% of each pixel (B (blue) 
in Fig. 2) . Further, according to the present embodiment, in 
patterning to form the reflection film 11 in a designated shape, 
including formation of the aperture 9, used is photolithography 
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using mixed acid obtained by mixing 70 wt% sulfuric acid liquid 
with 0.5 wt% nitric acid as etchant. This etchant is used, 
whereby the etching accuracy is about ±1 m, and the aperture 
9 can be formed to have a good shape by etching. 
[0037] 

The silver alloy used in the present embodiment is 
obtained by adding gold, copper and platinum to silver, and 
the composition is 97.5 at% (atom percent) silver, 1 at% (atom 
percent) gold, 1 at% (atom percent) copper, and 0.5 at% (atom 
percent) platinum. The mixed oxide constituting the adhesive 
layer 23 and the metal oxide thin film 25 has composition of 
76.5 at% (atom percent) indium, 20 at% (atom percent ) cerium, 
3 at% (atom percent) tin, and 0.5 at% (atom percent) titanium 
at the conversion of only metal elements (oxygen element is 
not counted) . 
[0038] 

The light reflectance of the liquid crystal display 
device having the reflection film 11 of the present embodiment 
is about 16%, and the visibility of display in a light room 
is favorable. Even in a dark room, the display contents can 
be clearly discriminated by disposing a 3 -wavelength 
fluorescent lamp on the back of the glass substrate 10. 
[0039] 

<Comparative Example> 

A comparative example will now be shown with Fig. 3. In 
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the present comparative example, a reflection film 31 is an 
aluminum film having a film thickness of 130 nm. A display 
device has the same constitution as the above embodiment except 
that an aperture is not provided in the reflection film 31. 
Although light irradiation is performed with the 3 -wavelength 
fluorescent lamp disposed on the back of the glass substrate 
30 in a dark room, the display contents can't be read. The 
light reflectance as the liquid crystal display device having 
the reflection film 31 of the present comparative example is 
about 15%, and although the aperture is not formed, any 
difference from the reflection film 11 of the embodiment is 
not found. 
[0040] 

Although the above shows an example of semi-transmission 
liquid crystal display device using TFT (thin film transistor) , 
when the invention is adopted in a liquid crystal display device 
using a simple matrix system ( system of driving by a transparent 
electrode of X-Y direction stripe pattern) , the aperture ratio 
for TFT wiring can be taken so that a larger aperture ratio 
can be obtained to provide a liquid crystal display device 
having low production cost. 
[0041] 

In the configuration of the reflection film used in the 
invention, a transparent electrode is disposed indirectly 
through an overcoat layer on a silver based film. In this 
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configuration, probably the silver based thin film and the 
transparent electrode are electrically short-circuited 
through a micro defective part of the overcoat layer. The 
invention, however, has the merit that the concentration of 
cerium oxide in the mixed oxide thin film formed on the silver 
based thin film is heightened and the conductivity of the mixed 
oxide thin film is lowered to thereby overcome the 
disadvantage . 
[0042] 

[Advantage of the Invention] 

According to the invention, it is possible to provide 
the semi-transmission liquid crystal display device, which may 
be used where an operating place is light or dark, that is, 
used in a light room, outdoors, in a dark room, indoors and 
at night. 
[0043] 

Further, according to the invention, the reflection film 
is disposed below the color filter, whereby the problem of color 
mixture described in the above (the problem that the invention 
is to solve) can be solved so as to make a bright display. 
Further, in forming the reflection film into a designated 
pattern, such as forming a desired aperture in the reflection 
film, the alloy composition of the silver based thin film and 
the composition of the metal oxide thin film are selected, 
whereby pattern formation can be performed with good accuracy 
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by one time etching so as to contribute to improvement of 
productivity. Accordingly, the invention is excellent in 
practical use, 
[0044] 

[Brief Description of the Drawings] 

Fig. 1 is a sectional view showing one embodiment of a 
semi-transmission liquid crystal display device according to 
the invention; 

Fig. 2 is an enlarged view showing the principal part 
of one embodiment of a semi-transmission liquid crystal display 
device according to the invention; and 

Fig. 3 is a sectional view showing an example of the 
conventional liquid crystal display device. 
[Description of the Reference Numerals and Signs] 

I, 2: liquid crystal display device 
9 : aperture 

10, 30: substrate 

II , 31: reflection film 
12, 32: color filter 
13: scattering film 

33: overcoat layer 

14, 16, 34, 36: transparent electrode 

15, 35: TFT 

18, 38: AG film 

19, 39: liquid crystal 
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23: adhesive layer 

24: silver based thin film 

25: oxide thin film 
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